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Abstract. —Black-legged ticks, Ixodes scapularis Say and adult American dog ticks,

Dermacentor variabilis (Say) were readily attacked by the wolf spider, Schizocosa ocreata

(Hentz) in petri dish bioassays. Younger (4-5 mmbody length) S. ocreata were less

successful in their attacks (66.7%) against /. scapularis adults than individuals with body

lengths of 7-9 mm, which killed 100% of the /. scapularis adults. Against adults of D.

variabilis the attacks of even the larger S. ocreata were generally ineffectual, killing only

14.3% of the larger tick. The S. ocreata were able to lift the D. variabilis from the

substrate, but may have been deterred from further attack by defensive secretions known

to be produced by the latter.
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Wolf spiders (Lycosidae) constitute a ma-

jor group of arthropod predators on the for-

est floor in northern temperate regions

(Clark and Grant 1968). Like most spiders

they are generalists in their choice of prey

and because of their foraging activities on

the leaf litter are likely to encounter host-

seeking and recently fed ticks. Black-leg-

ged ticks, Ixodes scapularis Say, and Amer-

ican dog ticks, Dermacentor variabilis

(Say) are three-host ticks; the former typi-

cally a woodland species (Ginsberg and

Ewing 1989) and the latter somewhat more

of a woods-edge inhabitant at least in the

adult stage (Sonenshine and Levy 1972).

Larval and nymphal /. scapularis and D.

variabilis seek hosts on the leaf litter (Gins-

berg and Ewing 1989, Smith et al. 1946)

and, although the adults of both species

may quest for hosts as high as 1 m above

ground level (Harlan and Foster 1990), they

are exposed to wolf spider predation when

moving to, or changing, questing sites. Af-

ter each engorgement (three for females)

both species of tick are vulnerable to attack

when they leave their hosts to find molting

sites or oviposition sites.

There are few accounts of arthropod pre-

dation upon ixodid ticks (e.g. Barre et al.

1991) and even fewer mention spiders. The

common theridiid spider Achaearanea tep-

idariorum (C. L. Koch), which often infests

buildings, has been observed preying upon

the lone star tick, Amblyomma americanum

(Linnaeus) (Guarisco 1991). In Kenya,

Mwangi et al. (1991) reported that (uniden-

tified) spiders killed engorged Rhipicephal-

us appendiculatus Neumann in the labora-

tory. Wilkinson (1970) found that the wolf

spider Lycosa godeffroyi Koch preyed upon

engorged females of the cattle tick, Booph-

ilus microplus (Canestrini), in Australia.

According to Riechert and Lockley

(1984) generalist spider predators can make
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a significant contribution toward biological

control of insect pest species. To determine

whether wolf spider predation might have

any impact on the populations of two med-

ically important tick species, a series of lab-

oratory feeding bioassays was conducted.

Methods

Wolf spiders were collected by pitfall

traps and in vials by hand in mixed oak-

beech woodlands and woods edges in

Prince George's County, Maryland. Spider

collection sites were habitats where /. sca-

pularis and D. variabilis occurred. In the

laboratory spiders were maintained in petri

dishes (5 cm diameter) containing moist tis-

sue paper and were fed larvae of the Eu-

ropean corn borer, Osthnia nuhilalis (Hub-

ner) (Lepidoptera, Pyralidae). Ticks were

collected with a 1-m- flannel drag, and kept

in high humidity (99% R.H. for /. scapu-

laris and 94% for D. variabilis) at 22-26°C

and natural photoperiod.

Schiz.ocosa ocreata, the species of wolf

spider collected in the greatest numbers,

was used in the predation tests. Because an

O. nubilalis larva constituted a large meal,

spiders were tested 4 days after being fed.

A single tick was placed in the petri dish

with a spider and the initial encounter and

activities for the next 5 min were observed.

They were checked again after a second 5

min and again at 48 h after the tick was

placed in the petri dish to determine tick

mortality. As a reference for background

tick mortality, ticks were placed in petri

dishes containing moist tissue paper and

checked at 48 h and 1 wk.

Unfed male and female /. scapularis

adults, unfed /. scapularis nymphs and en-

gorged /. scapularis larvae were tested. The
engorged nymphs dropped from their lab-

oratory rat hosts <48 h before testing and

were still actively crawling when confined

with the spiders. Spiders of two size ranges

(4-5 mmand 7-9 mmbody length) were

tested. Only unfed adult female D. varia-

bilis (about twice the size of /. scapularis

females) were tested. ^Spiders and ticks

Table 1 . Proportion of encounters between wolf

spiders, S. ocreata and ticks, /. scapularis and D. var-

iabilis, confined together in petri dishes in which the

tick was killed. -'

Body
Length -

of 5.
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(two of 14, 14.3%) females. Although all

the larger 5*. ocreata but one were observed

attacking significantly fewer (/ = 4.969, P
< 0.01) D. variabilis females than /. sca-

pularis females were killed by S. ocreata.

Attacks were occasionally triggered by

the tick wandering into the spider, but in

most cases the spider apparently detected

the tick at distances of 5 to 10 mm, reo-

riented itself, approached the tick and

pounced upon it. Invariably ticks of both

species responded to the attacks by drawing

in their legs, appressing them close to their

bodies and ceasing movement. Successful

attacks usually involved a spider's lifting

the tick from the substrate. This gave the

spider access to the tick's venter, where

there were more opportunities for the spi-

der's fangs to penetrate the tick's interseg-

mental membranes at the articulations of its

legs. The S. ocreata were able to lift the D.

variabilis females from the substrate, but

the D. variabilis were usually released by

the spiders within 10 sec, and the ticks re-

mained motionless for several minutes. S.

ocreata were observed holding /. scapular-

is adults >30 min after attacking, which

suggests that feeding was involved. Also

exsuccous remains of fed /. scapularis

nymphs were found in the petri dishes 24

h after the start of confinement of the

nymphs with S. ocreata.

Discussion

Multiple host ticks may be most vulner-

able to predation by lycosids as well as

many other predators just after having com-

pleted engorgement and having dropped

from their hosts. At this point they are still

mobile and would attract the attention of a

wolf spider. Furthermore, the tick's recent

blood meal would have stretched its opis-

thosomal integument quite thin, presumably

making it more easily bitten through by a

spider than in its unfed configuration. This

period of vulnerability is relatively brief,

perhaps a matter of minutes or hours until

the fed tick is ensconced in the leaf litter.

Many fed larval /. scapularis are thought to

drop off in the nests of their hosts, predom-

inantly white-footed mice, Peromyscus leu-

copus, and therefore safer from lycosids

(Mather and Spielman 1986).

The discrepancy between the two size

classes of S. ocreata in their ability to kill

/. scapularis adults may be due to several

possible factors. One obvious explanation is

size related. The larger spiders could be ex-

pected to be stronger, have longer fangs and

have the capacity to inject more venom into

their prey. The problems the S. ocreata had

with the D. variabilis females may have

been due to their inability to penetrate the

tick's integument. A similar situation was

reported for the jumping spider, Corythalia

canosa Hentz (Salticidae), a specialist pred-

ator of ants (Edwards et al. 1974). C. can-

osa were unable to kill the heavily sclero-

tized ants Trachymyrmex septentrionalis

(McCook) and Cyphomyrmex minutus

Rower, which like ticks pull in their legs

and remain motionless when attacked.

A different, or additional, explanation

may account for the low success rate (two

of 14, 14.3%) of S. ocreata against the

American dog ticks they attacked. Yoder et

al. (1993) found that D. variablis adults

produced a waxy secretion on their dorsal

surfaces when attacked by ants, or were

otherwise similarly disturbed. The secre-

tions caused the ants to cease their attacks,

thereby protecting the ticks, a scenario rem-

iniscent of the attacks by S. ocreata on D.

variabilis.

S. ocreata is common throughout wood-

lands in the eastern United States (Dondale

and Redner 1978, Stratton 1991), and was

abundant in habitats where both species of

tick occurred. In view of the relatively low

abundance of ticks compared to other po-

tential prey of S. ocreata, it is unlikely that

a wolf spider such as S. ocreata will en-

counter successive ticks before finding an-

other meal. Therefore, tests were not con-

ducted to determine the maximum number

of ticks an .V. ocreata is capable of eating.

Further evaluation of the impact of S.

ocreata and other common wolf spiders on
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/. scapularis populations is warranted. Also

spiders, such as crab spiders (Thomisidae),

that frequent adult /. scapularis questing

sites on vegetation up to I m high should

be considered as potentially important pred-

ators of black-legged ticks.

Acknowledgments

I thank Rod Crawford of the Burke Me-
morial Museum, University of Washington,

Seattle, Washington for identifying wolf

spider specimens and supplying valuable

information about them, and Kenneth

Young of the USDA, ARS Livestock In-

sects Laboratory, Beltsville, Maryland for

the feeding and care of the wolf spiders.

Also, I thank John Davis and J. A. Klun of

the USDA, ARS Insect Chemical Ecology

Laboratory, Beltsville, Maryland for pro-

viding European corn borer larvae. I ex-

press my appreciation to D. H. Wises, De-

partment of Entomology, University of

Kentucky, Lexington, KY, for his thought-

full review of this paper.

Literature Cited

Barre, N., H. Mauleon, G. I. Garris, and A. Kermarrec.

1991. Predators of the Amhlyommu variegatum

(Acari: Ixodidae) in Guadeloupe, French West In-

dies. Experimental and Applied Acarology 12:

163-170.

Clarke, R. D. and P. R. Grant. 1968. An experimental

study of the role of spiders as predators of the

forest litter community. Ecology 49: I 152-54.

Dondale, C. D. and J. H. Redner. 1978. Revision of

the nearctic wolf spider genus Schizocosa (Ara-

neida: Lycosidae). Canadian Entomologist 110:

143-181.

Edwards, G. B., J. E Carroll, and W. H. Whitcomb.

1974. Stoidis aurata (Araneae: Salticidae), a spi-

der predator of ants. Florida Entomologist. 57:

337-346.

Ginsberg, H. S. and C. R Ewing 1989. Habitat dis-

tribution of Ixodes danimini (Acari: Ixodidae) and

Lyme disease spirochetes on Fire Island, New
York. Journal of Medical Entomology 26: 183-

189.

Guarisco, H. 1991. Predation of two common house

spiders upon medically significant pests. Trans-

actions of the Kansas Academy of Sciences 94:

79-81.

Harlan, H. J. and W. A. Foster 1990. Micrometeoro-

logic factors affecting field host-seeking activity

of adult Dermacentor variabilis (Acari: Ixodidae).

Journal of Medical Entomology 27: 471^79.
Mather, T. N. and A. Spielman. 1986. Diurnal detach-

ment of immature deer ticks (Ixodes dummini)

from nocturnal hosts. American Journal of Tropi-

cal Medicine and Hygiene 35: 182-186.

Mwangi, E. N., R. M. Newson, and G. R Kanya. 1991.

Predation of free-living engorged female Rhipi-

cephalus appendiculatus. Experimental and Ap-

plied Acarology 12: 153-162.

Riechert, S. E. and T. Lockley. 1984. Spiders as bio-

logical control agents. Annual Review of Ento-

mology. 29: 299-320.

Smith, C. N., M. M. Cole and H. K. Gouck. 1946.

Biology and control of the American dog tick.

United States Department of Agriculture Techni-

cal Bulletin Number 95, 74 pp.

Sonenshine, D. E. and G. E Levy. 1972. Ecology of

the American dog tick, Dermacentor variabilis, in

a study area in Virginia. 2. Distribution in relation

to vegetative types. Annals of the Entomological

Society of America 65: I 175-1 182.

Stratton, G. E. 1991. A new species of wolf spider

Schizocosa stridulaiis (Araneae, Lycosidae). Jour-

nal of Arachnology 19: 29-39.

Wilkinson, P. R. 1970. Factors affecting the distribu-

tion of the cattle tick in Australia. Observations

and hypotheses. Acarologia 12: 492-508.

Yoder, J. A., R. J. Pollock, and A. Spielman. 1993.

Ant-diversionary secretion of ticks: first demon-

stration of an acarine allomone. Journal of Insect

Physiology 39: 429^35.


